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TIIVISTELMÄ 
 
Yritykset kokevat nykyisin kilpailua monilla alueilla, johon globalisaatio 
ja internetin vallankumous tuovat lisämausteen. Pysyäkseen parhaana tai 
parantaakseen asemiaan yritysten pitää parantaa toimintaansa useilla osa-
alueilla. Tässä tutkimuksessa tutkittiin miten iso yritys, joka tekee tieto-
työtä, voisi hyödyntää paremmin tai tehokkaammin yksittäisten työnteki-
jöidensä tietämystä. Tämä tutkimus tehtiin Nokia Oyj:lle. Tutkimuksen ta-
voite oli parantaa tuotekehitys prosessia, siten että mahdolliset uhat jotka 
vaarantaisivat tuotteiden markkinoille tuloa voitaisiin tunnistaa ajoissa ja 
ratkaista ne. Toisaalta tavoite oli auttaa tuotekehitys projekteja ja päätök-
sentekijöitä. Sekä luoda ketterä prosessi, jonka avulla voitaisiin tunnistaa 
mahdolliset uhat jatkuvasti muuttuvassa toimintaympäristössä sekä rea-
goida näihin mahdollisiin uhkiin riittävän nopeasti. Tämä tutkimus nojau-
tuu internetin nykyisiin WEB 2.0 ominaisuuksiin, sekä kollektiivisen 
älykkyyden hyödyntämiseen tuotekehitys prosessissa. 
Tämä tutkimus toteutettiin tapaustutkimuksena. Tutkimus tehtiin tutkimal-
la aiheeseen liittyvää kirjallisuutta, aikakausilehtiä, sanomalehtiä, Interne-
tiä. Lisäksi tutkimuksessa haastateltiin tehtaiden tuotannollistamistiimin 
vetäjiä eri tehtailta. He ovat avainasemassa, koska riskit joita esiintyy tuo-
tannon aloittamisvaiheessa realisoituvat tehtailla. Tämän vuoksi heidän 
mielipiteensä ovat tärkeitä ottaen huomioon tavoitteen, joka oli uusien 
tuotteiden tuotannollistamis-vaiheen tehostaminen. 
WEB 2.0 tai kollektiivinen älykkyys sinällään eivät ole täysin uusia asioi-
ta. Uutta tai ainakin harvemmin tutkittua oli kollektiivisen älykkyyden 
hyödyntäminen sisäisesti yrityksessä tarkoituksena ennakoida yksittäisten 
tuotteiden menestystä tehtaiden kannalta ja valjastaa kaikkien työntekijöi-
den tietämys poikkiorganisationaalisesti. Tulokset joihin päädyttiin aihee-
seen liittyvää kirjallisuutta tutkimalla sekä työntekijöitä haastattelemalla 
osittavat että kollektiivista älykkyyttä hyödyntämällä tuotekehitys proses-
sissa voidaan selvittää ja vaikuttaa tuotteen kypsyysasteeseen sekä nopeut-
taa asioiden korjaamista. Lisäksi tämän avulla voidaan nostaa haasteita 
esiin aiempaa nopeammin. Tutkimuksen tuloksista voidaan päätellä että 
kollektiivisen älykkyyden hyödyntäminen tuotekehitysprosessissa tuo li-
säarvoa prosessiin ja sitä tulisi hyödyntää subjektiivisena mittarina yhdes-
sä olemassa olevan tuotekehitys prosessin kanssa.  
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ABSTRACT 
 
 Companies are facing competition in many frontiers within nowadays. 
Globalization and revolution of internet are bringing additional flavor into 
it. However to be among the best, companies have to improve in many 
other areas as well to keep or improve their position compared to others. 
This thesis was study of how big company, which are seen as knowledge 
intensive company, are able to utilize in better or more efficient way it’s 
greatest asset, it’s employees and specially knowledge they have. This 
study was done for Nokia OYj. Thesis overall target was to improve prod-
uct creation process by mapping out possible preventing issues which 
might jeopardize time-to-market phase. In the other words aim was to help 
product programs and decision makers. And create an agile process which 
would react quickly for changed circumstances in product programs or 
changes in surrounding environment. This study was built on possibility of 
utilizing internet and especially WEB 2.0 features, and by utilizing collec-
tive intelligence on product creation environment. Methodology used in 
this study was case study. The study was done by studying literature and 
by interviewing factory productization heads from factories. Factory pro-
ductization heads are having a key role here due to the fact that the risks 
regarding new product ramp up phase are typically realized at factories. 
And that’s why their opinions are important on the way to improve up-
coming ramp ups of new programs. WEB 2.0 nor than collective intelli-
gence are not brand new things. New or rarely used thing is to take advan-
tage of collective intelligence on product creation process internally to 
predict success of certain product program on its way towards market and 
harness cross functional organizations employees opinions. Results based 
on literature review and employees interviews are showing that collective 
intelligence should be deploy on product creation process and it would re-
flect to maturity of product programs and by utilizing collective intelli-
gence it would also reflects possible realized and noticed upcoming issues 
noticed at some point of organization. Conclusions of this study proves 
that by deploying collective intelligence on product creation process it will 
bring value to the process and it should be used as subjective metric in pa-
rallel with objective metrics in product creation process. 
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1 INTRODUCTION 
Master thesis is done for Nokia Oyj. Scope of thesis is defined to concen-
trate on R&D work and especially product creation process. Starting from 
the end of concept work ending the phase product reached the point where 
sales packages are being produced. Even though the scope has defined to 
one specific phase of whole R&D process aim is to create an applicable 
model to utilize Collective Intelligence on other phases as well.   
 
This is study of utilizing collective intelligence on product creation 
process in a way to support decision makers and provide them additional 
information out of employees contributing to the process. During the 
product creation process hundreds of people are contributing to project 
aiming to secure product maturity for production, quality of product for 
consumers and supply chain for the product. In addition, all these have 
time schedule to be followed to ensure product is available for the sales as 
planned. Product is put through several different processes from several 
areas from end of concept until the ramp-up, the point sales packages are 
being produced. Some of these processes are executed concurrently. 
Processes generate a huge amount of information and knowledge during a 
product way towards to ramp-up phase.  
 
Traditionally companies have nominated people to carry responsibility of 
success per specialty area. Like for example RF design, mechanics design, 
design for supply chain, design for operations etc. people has different as-
pects of the same thing. The work on R&D phase is not black and white. 
Success cannot be achieved by following old ways or even patterns which 
worked well at last project. The environment is changing all the time, 
technology, innovations, requirements, manufacturing environments, 
supply chains, legislations, value creation model, business etc.  All differ-
ent things need to be taken to account while doing R&D work. By taking 
that an account the idea is briefly to consider whether changed things can 
be utilized within R&D work which is far away complex than just execut-
ing according to guidance. As an example of that is PC’s and laptops are 
used widely and typewriters are rarely used.  In addition of new things and 
dynamic environment at different specialty areas dependencies between 
those different areas need to be taken to account as well.  
 
The revolution of internet and communication on omnipresent environ-
ment is a key change on surrounding world which accelerates to study this 
topic further. As a one example while writing this Master Thesis; Apple 
started to sell iPhone 4. People were queuing for that product. After few 
days all the world knew that iPhone 4 suffers really bad problems with its 
antenna. The brand got at least some kind of hit because of that problem. 
And for sure some of the Apple’s employees were aware of that problem 
before they started to sell the product.     
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1.1 Research Problem and Objectives 
The aim of this thesis is to provide an answer for following the question: 
How to secure new products are in agreed maturity level within planned 
time? To answer that question following questions need to address first:  
 How to gather information and knowledge out of the organizations 
working for Product Creation?  
 How gathered information and knowledge can be utilized to ensure 
preventive or corrective actions take place well in advance?  
 And how employees can be engaged to provide and share their 
opinions? 
By answering these questions the objective of master thesis is to increase 
the agility of product creation process and generate online, updated indica-
tor of upcoming products. The indicator can be a confident level gauge 
which defines employee’s opinion and aspects, is the product going to be 
accomplished according to its plan. Or it can be turned upside down and 
monitor a risk level, what is the risk level for the product against set plan. 
Ultimately the objective of master thesis is to ensure products are ready 
for customers and consumers according to set realistic plan.   
 
1.2 Research ontology, epistemology and methodology 
 
From ontology view point, globalization has influenced into R&D activity 
and development work is done almost at omnipresent mode. Product pro-
grams are executed according to the more less within waterfall mode. 
Product programs needs to go through different maturity steps. These ma-
turity steps are described according to the product creation process and 
few persons within product program teams are responsible of delivering 
information for the decision makers whether product program can contin-
ue, continue with actions, postponed, and cancelled and so on. Also risk 
level varies among those nominated people and necessarily the data they 
collect and share for the decision makers does not stand for the opinion of 
whole pipeline. In addition target setting for incentives varies between 
contributing teams in a way which might influence into bottom line.  
 
From epistemology point of view explicit and tacit knowledge have noted. 
Tacit knowledge is something which is not described within product crea-
tion process nor than taken advantage out of it. Tacit knowledge occurs al-
so within case company. And tacit knowing can also be seen as compe-
tence. Tacit knowing is hard to describe while comparing to explicit 
knowing. The study aim is to harness explicit and tacit knowledge of em-
ployees and provide that information for the decision makers. 
 
This study is case study and done for Nokia Oyj focusing Nokia’s product 
creation process. The study is based on literature reviews, interviews and 
pilot executed during 2H 2010. Results are tested by interviewing factory 
productization heads.  
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1.3 The structure of thesis  
In first chapter research problem, objectives and methodology used in the-
sis are described. In second chapter case company Nokia Oyj is introduced 
and strategic drivers which are typical for a telecom business. Chapter 
three covers changing environment from work and value creation perspec-
tive. WEB2.0 is also discussed and its implication to work and managing 
organization as well as future work. In chapter four focuses is on collec-
tive intelligence and raise up examples how collective intelligence is uti-
lized. It also contains MIT perspective on collective intelligence. Chapter 
five is covering knowledge within organizations explicit and tacit know-
ledge. On chapter six describes net promoter score (NPS) and possibility 
to link it in the way to collect qualitative feedback from participants. On 
chapter seven the focus is on enhanced product creation process and it il-
lustrates how results of thesis would be able to deploy actually into 
process. Chapter eight contains interviews of factory productization heads. 
This covers nine factories, FPM, head interviews. Chapter nine is recap-
ping the whole out come and conclusions of the thesis. On chapter ten fo-
cuses is to thesis validity and reliability.  
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2 CASE COMPANY NOKIA OYJ 
Nokia is a leading mobile phone manufacturer. Nokia OYJ introduction 
from (Nokia Oyj web page 2010).  
 
“At Nokia, we are committed to connecting people. We combine ad-
vanced technology with personalized services that enable people to stay 
close to what matters to them. Every day, more than 1.2 billion people 
connect to one another with a Nokia device – from mobile phones to ad-
vanced smartphones and high-performance mobile computers. Today, No-
kia is integrating its devices with innovative services through Ovi 
(www.ovi.com), including music, maps, apps, email and more. Nokia's 
NAVTEQ is a leader in comprehensive digital mapping and navigation 
services, while Nokia Siemens Networks provides equipment, services 
and solutions for communications networks globally. 
 
2009 facts and figures 
• Head office in Finland; R&D, production, sales, marketing activities 
around the world 
• World’s #1 manufacturer of mobile devices 
• Mobile device volumes 432 million units 
• Reported net sales EUR 41.0 billion 
• Reported operating profit EUR 1.2 billion 
• 123 553 employees at year end (including Nokia Siemens Networks) 
• Strong R&D presence in 16 countries 
• R&D investment EUR 5.9 billion 
• 37 020 employees in R&D (approximately 30% of workforce, including 
Nokia Siemens Networks) 
• Sales in over 160 countries 
Our organizational structure is designed to position us for a world where 
the mobile device, the Internet and the computer are fusing together. Mo-
bile Solutions is responsible for developing and managing our portfolio of 
smartphones and mobile computers. The team is also busy developing a 
world-class suite of internet services under the Ovi brand, with a strong 
focus on maps and navigation, music, messaging and media. Mobile 
Phones is responsible for developing and managing our portfolio of af-
fordable mobile phones, as well as a range of services that people can 
access with them. Markets manage our supply chains, sales channels, 
brand and marketing activities, and is responsible for delivering our mo-
bile solutions and mobile phones to the market. Nokia Siemens Networks, 
jointly owned by Nokia and Siemens, provides wireless and fixed network 
infrastructure, communications and networks service platforms, as well as 
professional services to operators and service providers. 
NAVTEQ is a leading provider of comprehensive digital map data and re-
lated location-based content and services for automotive navigation sys-
tems, mobile navigation devices, Internet-based mapping applications, and 
government and business solutions.” 
 
Nokia OYJ organization structure on picture 1. 
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PICTURE 1 Nokia OYJ organization structure as of 1
st
 of July 2010  
 
Mobile Solutions and Mobile Phones organizations are doing R&D work 
with stakeholders from other organizations products are convoyed through 
R&D, proto manufacturing and other relevant functions. 
 
2.1 Nokia locations 
Nokia has two places to build up first proto devices. Those ser located in 
Finland, Salo and China, Beijing. R&D sites are: 
 Beijing 
 Bangalore 
 Copenhagen 
 Oulu 
 Salo 
 San Diego 
 South wood 
 Tampere 
 Ulm 
 
Nokia has nine factories which are located: 
 Salo, Finland 
 Komarom, Hungary 
 Chennai, India 
 Cluj, Romania 
 Dongguan, China 
 Beijing, China 
 Manaus, Brazil 
Collective Intelligence on Product Creation 
 
 
12 
 
 Masan, South Korea 
 Reynosa, Mexico 
 
At the beginning of March 2011 Nokia announced that new production 
plant will be established at Vietnam. The new plant will be focused to 
produce basic phones for the markets. Nokia announced its renewed strat-
egy recently and one part of that was to connect next billion people to the 
internet. Vietnam plant will support that plan. Announcement made at 27 
April 2011 is not included into thesis. 
 
Mobile phone markets are nowadays more than selling devices. Consum-
ers buy decision is based also on ecosystem surrounding the product. Ap-
plications available for the device are part of that ecosystem. The markets 
are also polarized to smart devices and basic phones. The competition has 
shifted from manufacturer’s competition towards competition between op-
erating systems in devices and ecosystems to access with a device. Essen-
tial drivers for a mobile phone markets are  
 speed  
 time to market  
 ecosystem  
 cost optimization  
 make or buy decision 
 Technological capability 
Speed in this context refers the speed of product creation process. Time to 
market is related to capability to deliver new products available for con-
sumers. Biggest profits are typically done immediately after sales start and 
that is why it is important to meet the agreed schedule on product creation 
process. Ecosystem can be seen as a platform in which phone or device 
can be used on. Ecosystem contains applications consumers are able to use 
within their devices. It can also see from developer perspective. People 
who are actually doing applications are also in a key role due to the fact 
that more developers you may involved, more applications are expected to 
be available into ecosystem. The ecosystem has to attract consumers and 
developers in order to be popular. However ecosystems cannot be utilized 
by the consumers without devices. That is why it is important to synchron-
ize schedules between devices and ecosystem availability.   Cost optimiza-
tion occurs in several areas, product bill of material costs, transportation 
costs, technology costs, make or buy decision can also done based on 
costs. New technology might enable improvement for all previous areas 
and also it might provide new feature or capability for product itself.  
 
Mobile phone or device markets are also saturated which can be defined 
by comparing average prices of sold devices. However people living in ru-
ral areas might not have own mobile device and there are possible buyers.  
Consumer’s expectations of devices vary a lot between rural and urban 
areas. And that is why market can be seen as polarized. People living in 
urban cities might have several mobile devices already. There is demand 
for high end products as well low end products.  
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2.2 Product Creation process 
Hundreds of employees, specialists and experts are contributing for the 
new product before it is ready for the market. The process is a huge and it 
is hard to have a holistic view with enough of depending details it in-
cludes. 
 
Employees who are contributing to product creation process are typically 
located in different sites. Even one product program team can be located 
in different sites. And first proto devices are often done in different loca-
tion than product program team is located to. Product creation process 
consists of conception phase, product development phase and product 
maintenance phase. Each of previous phases contains decisions points in 
which decision is made whether program can proceed or not. The decision 
is done by management based on several reports and risk analysis made by 
nominated employees within product program teams.  
 
Nokia product lifecycle process is described on a rough level in picture 2. 
Picture two describes whole context around the scope of the thesis. 
 
 
 
 
 
 
PICTURE 2 Product program lifecycle 
 
 
Prototypes for programs are done at verification services typically be-
tween milestones PD0 until PD2. Obviously this varies between the prod-
uct programs and needs of them. Milestones are decision points in which 
decision is made whether product program can proceed or not. It is also 
possible for product programs that decision is approved with actions. 
Meaning that product program has not fulfilled all the maturity steps 
which are required to accomplish certain milestone, but it can proceed 
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with extra focus for certain actions. The scope of this study is from PD0 to 
PD3. 
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3 CHANGING ENVIRONMENT 
 
Development of internet has been a kind of quantum leap for the whole 
world. It has provided a totally new channel for information exchange be-
tween people, communities and companies. It can be compared to indus-
trial revolution which started at late 1800 and beginning of 1900. That 
change impacted also to processes used to have on place before industrial 
revolution. Revolution of internet is one of the key enabler in the way of 
utilizing collective intelligence on product creation.  
 
Value creation and success for companies has changed a lot since Frede-
rick W. Taylor’s time 1856 – 1915. Taylor wrote his famous book “The 
Principle of Scientific Management”. Value creation of companies has 
changed a lot from those days. “As this far economical success has based 
on natural resources, industrial know-how, power of military and lately 
more often on science and technology, in the future this will change. Suc-
cess will be based on people’s talent, collaboration and capability to see 
the future”. (Ståhle, Wilenius 2006.) 
 
At time of industrial revolution, work as such was typically physical ex-
ecution for most of the people. “At the end of 1920 Ford Motor Company 
was one of the riches companies at United States. Whole production was 
organized in line mode and Henry Ford was on the first line and all the 
others were on second line. At the beginning of the next decade competi-
tor of Ford, General Motors offered to its customers more customized 
models, different colors, smaller and bigger cars which suited for several 
different purposes. Markets were enthusiastic of new models. Ford tried to 
copy GM. It turns to impossible for Ford due to the fact that all the 
processes were designed so that Henry Ford was the only people at the 
company who was allowed to make decisions. No one else has authority to 
make decisions. It was not even expected from other employees to make 
decisions. Expected output for them was physical work. Company has on-
ly one brain and it belonged to Henry Ford. Changing strategy did not suc-
ceed from one man and at the beginning of 1940 Ford has lost its enorm-
ous wealth and the company was heading towards bankrupt.” (Ståhle, 
Grönroos 1999.)  This Ford example is totally opposite way of doing busi-
ness compared to nowadays while portion of knowledge intensive work is 
increasing and employees are expected to act in a more innovative way. 
Brain power has been decentralized. 
 
Production according to Taylor and Ford: they steer and guide production 
organization according to same principles they steer and guide manufac-
turing equipments. The idea was divide work into smaller pieces so that 
people without education were able to do their responsibilities which were 
expected from them. The work was planned and divided by engineers or 
specialists and employees needed to follow strictly to given instructions. 
Production costs per one item were decreasing and profitability increasing. 
(Hietikko, 2008.)  
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3.1 Changing work 
According to group set by Council of State and leading Minister Antti 
Tanskanen. This group was established in order to study prerequisites for 
economic growth in Finland. Finnish population has been increased ap-
proximately 30% since 1950. At the same time the value of gross national 
product have been increased to six fold. Even though the amount of work 
has not changed but remained stable. This is accomplished by increased 
productivity. (Tanskanen 2010). In a long term the growth of economic is 
based on development of technology. This can be achieve by ideas and 
capability to connect knowledge, innovation and raw materials in a way 
that makes the sum of them valuable than each value separately. (Tanska-
nen, 2010.)  
 
Second Life was published by Linden lab at 2003. The creator of Second 
Life is Philip Rosedale. Second Life has its own currency called Linden’s 
Dollar. The value of Linden’s dollar is dependent of the value of USA 
Dollar. People are able to buy different things in Second Life like land and 
then build a house for that piece of land. Second Life has over 14 million 
users globally. (Wikipedia, 2010a). This is a good example how things 
have changed. Key enabler for that change is the raise of internet. This is 
an example which also shows that value can be captured by without any 
physical piece of thing. In Second Life people are able to buy for example 
a pair of shoes designed by someone who actually get paid of the design-
ing work with Linden’s dollars which can be changed to real money. 
 
The raise of internet has been provided a totally new channel to contribute, 
collaborate, change information, influence, co-create etc. At the same time 
portion of knowledge intensive work has increased. One definition of 
knowledge intensive work is; prerequisite for a work is available informa-
tion and expected outcome of the work is information as well. Characteris-
tics for knowledge intensive work is that there is not time nor than place 
restrictions. Basically work can be done at any location and at any time 
around the clock. The world is shifting towards omnipresent mode and at 
the same time borders between own time and time for work is vanishing 
away.   
 
Facebook was created by Mark Zuckerberg. Facebook was opened first at 
the Year 2004. It was targeted for the students at Harvard University. Fa-
cebook get famous first among students at Harvard, Stanford, Columbia 
and Yale universities. After that it spread to other schools in USA. Soon 
after that it gets famous globally. At the Year 2006 internet company Ya-
hoo made acquisition offer for Zuckerberg to buy Facebook. The value 
they offered was one billion US Dollar. Zuckerberg denied the offer.  
(Wikipedia, 2010b).  At July 2010 Wikinews reported that Facebook 
reaches 500 million users (Wikinews, 2010). According to Helsingin Sa-
nomat at 02.10.2010. The value of Facebook was 30 billion US Dollars.  
 
Environment has changed a lot and web is utilized like road network, traf-
fic goes back and forth with increasing speed. This utility is also called 
web 2.0. However this kind of rapid change and utilization of new way of 
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communicate and being connected is not seen at least at same scale inside 
companies in a way that this would be utilized internally inside compa-
nies.  
 
Recently there has been a lot of discussion of length of work careers. 
There has been a lot of buzz of postpone the age of retirement in Finland. 
Alf Rehn, who is professor of management and organization, at Åbo Aka-
demi states at Turun Sanomat 14.02.2010 on article written by Eva Latva-
kangas that discussion of lengthening work careers, is not interesting and 
it does not matter how long work career actually is. What matters is how 
much value working can deliver for the employer. Within the same article 
are described average annual work hours within several European coun-
tries. Greece 2120 Hours, Portugal 1745 Hours, Finland 1728 Hours, 
Spain 1627 Hours, France 1542 Hours, Germany 1432 Hours and Norway 
1422 Hours.  (Latvakangas 2010, Turun Sanomat 14.02.2010.) 
 
Internet have been enabled a new way or working and value creation mod-
els. Especially in Finland, digitalization is not utilized as much as it could 
be compared for example to Denmark while comparing countries at gov-
ernment level and especially how countries are utilizing digitalization. 
(Siilasmaa, Ala-Pietila, Baldauf & Lehti 2009) 
 
Thomas Malone argues in his book The Future of Work. That decision are 
being pushed down through the ranks and this is happening even within 
large corporations in which highly centralized command and control man-
agement is becoming less common. In addition Erik Brynjolfsson and Lo-
rin Hitt found that firms that had decentralized decision making for exam-
ple by allowing individuals greater discretion in doing work were signifi-
cantly more likely to have higher market valuations than comparable firms 
that made decisions in more traditional way. (Malone 2004.) 
 
Ways to communicate have changed and improved via internet revolution 
also organizations have changed in a way to decrease level of command 
and control. This is something which proves that individuals, members of 
different organizations are able to interact while decision making itself is 
turning to decentralized direction.  
3.2 Research and Development 
Recently discussion of innovation has been increased. Innovation on R&D 
environment can be for example a new product, a new technology in 
product, a new technology in production process, a new technology in ful-
filling down-stream logistics pipeline etc. Innovation as a competence is 
something which is increasingly desired characteristics of employee. 
Companies are not recruiting in these days just for buffering resources. 
Typically reason for recruitment is studied carefully beforehand and stated 
to upper level management or leadership team in order to obtain approval 
for the recruitment.  One typical way to do that is to study current envi-
ronment (as is) and then following company/department strategy and if 
company/department vision and strategy requires more employees to be 
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hired to achieve set targets (to be) then employee(s) recruitment will start. 
In R&D environment innovation capability is valued and needed. Compa-
nies are looking for individuals with innovation capability because without 
it, it is impossible to expand or enhance company core business. In the 
global environment, we are living; copying is easier than ever, because of 
internet and quick global information exchange, however companies can-
not be at the competitive edge just by copying each others. Would be 
beneficial for the organization or company to be able to create a culture or 
way of working which differs from competitors. Or even better if way of 
working would be something which is really hard to copy or transfer to 
competitors.    
 
R&D activity is a process which target is to deliver a new product or im-
provement for an old product. R&D work has been usually taken place at 
well secured environment. Competition on global markets has forced 
companies to speed up R&D work. Which is hard especially small compa-
nies which own capability and know-how to keep the surrounding pace is 
not enough. This has forced them to seek other possibilities like utilizing 
decentralized innovation. (Hietikko, 2008.) 
 
According to Esa Hietikko, environment is changing among industrial 
companies. The biggest change is going to be among companies which are 
changing their product concept to service concept. This means that focus 
will change from product optimization to concept optimization in a way 
which enables mastering whole chain from variant creation to distribution 
chain and to react in an agile way to respond changing environment. (Hie-
tikko, 2008.) 
 
Ecosystem on mobile device markets is like a concept. Hietikko argues 
above that concept contains whole pipeline from variant creation to distri-
bute. Ecosystems, currently available, are aiming to include all kind of ap-
plications for several purposes available for the consumers. Common no-
minator is that focus has shifted from product creation towards bigger ho-
listic landscape. However products are still needed. The question is now 
how products can be linked into bigger picture. Or how to synchronize 
products are available at the same time with new applications or features 
etc. This is also align with competition between ecosystems which was de-
scribed as one the strategic drivers of telecom business.  
 
According to Esa Hietikko  R&D projects can be divided into main cate-
gories. Water flow model and spiral model. Within water flow model 
phases are executed within a certain order and next phase cannot be started 
before previous one is fulfilled. Within spiral model phases are put into 
center and are solved by having several iterating rounds around the issues 
the most recently social media model has been taken in to use. In which 
process goes further with several contributors with less control. (Hietikko, 
2008.) 
 
In concurrent engineering employees from each product lifecycle phases 
are included. In that way employees from various functions can provide 
Collective Intelligence on Product Creation 
 
 
19 
 
their opinions and viewpoints like marketing, production and so on. Each 
member is making sure that a new product fulfills requirements from their 
standpoint or perspective and this is obviously linked to organization mis-
sion they are working for. Concurrent engineering requires efficient com-
munication between the contributors. Essence of success is to allow all the 
participants access to database which contains all the relevant information 
regarding product. Previously the whole process has been a chaotic due 
the fact that different information management systems are built based on 
different needs and information transfer from system to another has been 
impossible. Nowadays it is possible to store information to one or several 
places so that access to information is not location dependent. (Hietikko, 
2008.) 
 
However efficient communication is not enough. It is also important to 
store decisions and solutions created within the project and utilize them on 
upcoming projects (Hietikko, 2008). 
 
In Lean production which is based on Toyota Production system (TPS) 
basic ideas are efficient usage of production equipments, small inventories 
and clear and simple production. Leadership is focused to teams, clear tar-
gets and metrics to follow. Responsibility is sifted to teams or organiza-
tions where operative actions are executed based on a trust that best know-
ledge and problem solving capability is on the place where obstacles oc-
cur. The aim is to utilize whole organization knowledge to achieve set tar-
gets. (Hietikko, 2008.) 
 
Importance of innovative networks has increased at the level of R&D 
work and discussion around open innovative networks has expanded with-
in recent years (Apilo, Kulmala, Kärkkäinen, Lampela, Mikkola, Nevalai-
nen, Papinniemi, Ruohomäki & Valjakka 2008). 
 
Managing complex R&D project is challenging within one company. It 
become more challenging while number of companies contributes the 
same project increase (Apilo & Co. 2008). 
 
Communication, information and knowledge sharing between functions or 
departments needs to occur at formal level and informal level in order to 
achieve set goal. Facts are shared on formal channels and gut feelings and 
subjective matters on informal ones (Apilo & Co. 2008). 
 
It is characteristics for R&D work are to combine different aspects so that 
final outcome fulfills requirements from the markets by utilizing recent 
technologies in an optimal balance (Apilo & Co. 2008). 
 
Managing information and knowledge is having a key role. And success in 
that area enables organizations to achieve the set goal. For each individu-
als contributing to R&D project needs to know from where recent infor-
mation or knowledge can be found. Data, information, knowledge or tacit 
knowledge needs to be available for individuals when they need it. Needed 
piece of data, information, knowledge or tacit knowledge can be stored in-
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to the system in electronic format or written format in somewhere else ta-
cit knowledge is usually in our brains. Efficient utilization of information 
is important especially in R&D.  (Apilo & Co. 2008). 
 
Deployment of new ways of working within R&D is to realize what things 
can be influenced. R&D cannot influence on generic or typical production 
issues nor than solve problems generated by poor material planning 
process for instance. That’s why it is important to share, provide and util-
ize updated information and knowledge provided by different contributors 
from different area of specialties. (Apilo & Co. 2008). 
 
Knowledge management is important like a glue which combines defined 
parts together. Projects to enhance knowledge management in organiza-
tions have been turned into IT projects in which focus has been; how to 
combine different IT systems together. However, target should be to link 
information in a solid way to processes which are supporting innovative 
R&D work and production. (Apilo & Co. 2008.)  
 
Nowadays R&D activity or involvement to R&D activity seems to be 
shifted towards consumers. Von Hippel wrote following “The idea that 
novel products and services are developed by manufacturers is deeply in-
grained in both traditional expectations and scholarship. When we as users 
of products complain about the shortcomings of an existing product or 
whish for a new one, we commonly think that “they” should develop it-not 
us. Even the conventional term an individual end user, “consumer,” impli-
citly suggest that users are not active in product and service development. 
Nonetheless, there is now very strong empirical evidence that product de-
velopment and modification by both user firms and users as individual 
consumers is frequent, pervasive and important.” (Von Hippel, 2005.) 
 
Von Hippel argues that functionally novel products are often brought into 
manufacturers by informal channels. Product development engineers may 
attend for example conferences and learn about important user innovations 
also employees within other roles like salesman, technical service repre-
sentative etc. Can face new innovation and bring the information into 
company (Von Hippel, 2005). 
 
According to Hind Benbya and Marshall Van Alstyne. Internal knowledge 
markets can facilitate information sharing within a large organizations. 
They identify four different areas which they are calling as information 
markets. Common nominator for each of them is to involve company em-
ployees and let prices floating in the knowledge market. 
1. Forecasting via prediction markets 
2. Idea genesis and evaluation via innovation markets 
3. Problem solving via innovation markets, which actually match 
R&D problems with researchers and peer-to-peer assistance via 
fourth one. 
4. Knowledge markets. 
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They continue and state that all of those four types of information markets 
actually exist and are in use among companies nowadays. (Benbya & Van 
Alstyne, 2011, 65-74.) 
 
Based on this chapter it is important for the companies to allow people 
access to relevant data. It is also important that teams are accountable on 
what their deliver and understand their role within whole chain. Informa-
tion and knowledge utilization is seen as an essence and this applies for 
explicit and tacit information and knowledge. Explicit information utiliza-
tion can be seen as described within company processes. Tacit information 
and knowledge can be seen to occur within individuals and occasionally 
shared with employees belong to their social networks in the company. 
Thus, the channel of tacit information and knowledge is hard to define and 
describe like a process. Social network is a dynamic and it change all the 
time. For example during the job rotation inside the company old connec-
tions remains while a process which should be followed within a new po-
sition changed. In addition it seems that product development is the area 
consumers are involving more and more. And companies are taking ad-
vantage of “external” inputs to impact product development.  
 
Within these chapters different types of R&D methods are being defined. 
Importance of relevant data availability is highlighted. In addition to that it 
is also discussed tendency to include external contributors to R&D 
projects. By allowing that it requires mechanism to collect external contri-
butor’s opinions and suggestions and mechanism is needed for a decision 
making as well to describe how decisions are made and by whom.  
3.3 Organizational structure 
 
Organizations structure has also changed a lot since Taylor’s time. Con-
sumers are seen in some cases belonging into organizations. Some compa-
nies have succeeded on building a hybrid organization. Hybrid organiza-
tion is structured so that consumers are loosely seen as a part of organiza-
tion. Consumers are working for a company or a brand and consumers are 
doing customization work for their product together with the company 
employees. According to Alf Rehn organizations design is moving to-
wards hybrid organizations. This means that consumers are contributing to 
creating value to the company. As an example Apple which allows exter-
nal contributors to create a new applications for the company. However 
Apple is still making the decision what kind of applications they will on 
their application store. (Rehn, interview 19.02.2010.) 
 
Organizational structure in knowledge intensive companies is changing. 
According to Mari Kira straight boundaries between different jobs are va-
nishing away and different job phases are dependent of each other. Mari 
Kira also argues that physical, visible work will be replaced by invisible 
designing and knowledge intensive work (Parviainen, 2006).  
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Several Finnish small companies have organized themselves according to 
functions. In organizations like this communication flow goes vertically in 
each function. A characteristic for Finnish production industry is to react 
according to customers and to make small batches based on customer de-
mand. Functionally organization design is not the good to fulfill demand   
(Hietikko, 2008).    
  
Networking target is to create solutions which are beneficial for all the 
participants. In hierarchical way of acting upper level gives tasks to lower 
level which executes accordingly. In specialist network the power lies on 
the markets. There is not upper level to providing tasks. And motivation to 
act is natural and communication happens horizontally between the spe-
cialists (Hietikko, 2008).  
 
Hybrid organizations are fairly new thing. Basically consumers can be a 
part of hybrid organizations even that they are not necessarily get paid by 
the company consumers are working for. Organization structure within the 
company might not be established by the functions. One possibility would 
be established organizations according to process. This would lower the 
barriers between functions and amplify communication among specialists 
from different sub-organizations. 
3.4 Networking 
In a global environment and global competition networking is a key thing 
for a success. There are several kind of networks, imagination is limiting 
factor. People, companies and communities are building networks based 
on common interests. Networking as such is not something new. Devel-
opment if internet offers new way to network instead of face to face meet-
ings. It is easy and effective way to participate several networks from one 
physical location at the same time. This does not mean that there is no 
need to have face to face network happenings anymore. The fact is that 
nowadays people has access via internet to enormous amount of informa-
tion. The difficult might be how to select the most relevant and reliable da-
ta from the available information and what are the networks to participate.  
 
According to Apilo Tiina and other writers the importance of networks 
and utilization of networks is becoming a critical success factor. Technol-
ogy is more and more complex and competition is global. It is not possible 
that the best know-how would be in the same company in each area com-
pany operates. And that’s why utilization of networks is essence. We need 
to have a new ways of working within networks to support the delivery of 
the network. In companies which operate in global markets it is mandatory 
to manage information and sharing the information within networks in or-
der to success. It is known that information, knowledge transfer between 
one company functions or departments has been a challenge. “Boarders” 
between departments are turning into even challenging direction while dif-
ferent functions, like production or R&D, are outsourced like the trend is 
nowadays. Borders between functions are turning to boarders between 
companies. (Apilo & Co. 2008.) 
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Google has become a famous search engine on internet. Google as a com-
pany offers several others services as well, like for example Gmail, You-
Tube, Google maps, Google Docs which allows users from different loca-
tions to work with same documents. Basically documents are stored at 
Google’s servers and users are able to access and edit documents. Some of 
the services require user profile and logging in. In that way Google’s 
know computer IP address and can provide for example advertising for the 
user based on search words used on Google search (Tiilikainen, 2010). In 
that way Google can monitor individual’s internet behavior and offer ad-
vertising material based on interest. 
 
Networking is definitely something which is needed now and gradually 
more and more while sifting towards omnipresent knowledge intensive 
work. Like earlier stated at chapter 3.3 according to Jaana Parviainen jobs 
are becoming dependent of each other. This proves that value of network-
ing is increasing and it’s something which is absolutely needed in order to 
run operations and doing business properly. On the other hand employees 
need to have a holistic view of the whole chain of processes and depen-
dent things in order to understand importance and criticality of their own 
work. 
 
There are several types of networks and clusters out there. One reason 
why these exist between companies is that they are competing with each 
other. Topics of competition are for example knowledge, fast-to-market 
etc. While this kind of competition is on place between clusters, this ad-
vantage should be taken out this also inside companies. They have 
processes which clusters usually do not have all in all it is important also 
for companies that it’s teams and employees are following process. We all 
know that there are always deviations. These deviations should be noticed 
immediately in order to know what kind of impact deviations can cause 
for the company or its process.  
 
While networking and taking advantage of networks have changed drasti-
cally recently. It is important to utilize ways of working also inside the 
company. While there are a good and proofed ways of networking outside 
the company it is essential also to start utilize networking functions inside 
the company as well. This applies obviously to large companies.  
3.5 WEB 2.0 
At the time industrial evolution, improvement of transportation infrastruc-
ture was developed; it impacted on the way how people and companies are 
able move from place to another and dispatch materials via couriers. No-
wadays information transportation has taken a quantum leap.  
 
According to Pertsev, 2009, earliest Web online communities have been 
established at 1990s (Hirn & Melto, 2009). At the beginning it was like 
electronic bulletin board. Nowadays WEB 2.0, also called as semantic 
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WEB is available and it offers innumerable ways to utilize it for different 
purposes. Few examples are Flickr, Facebook, LinkedIn, Second Life, and 
Twitter. Barack Obama for example utilized twitter in his way to Presi-
dent. He share his opinions among the people who has chosen to follow 
Obama via Twitter. In that way Barack Obama was able to share his 
thoughts immediately with his followers. 
 
BitTorrent Inc. is a company which has utilized WEB 2.0. Via BitTorrent 
internet users are able to download content from internet. Compared to 
WEB 1.0 content sharing (downloading from one source) is done by de-
centralizing source of content. In practice this means that every client on 
web with searched content can act as a source for others. In the other way 
the more popular content is faster it can be downloaded (O’Reilly, 2007). 
 
WEB 2.0 provides a possibility to real time communication back and 
forth. In picture 3 real time communication is also called social media. 
 
 
 
 
 
PICTURE 3 few WEB 2.0 applications  
 
The access for internet globally is currently approximately 29% of people. 
This is based on the (Internet World Stats, 2011). 
 
According to the article Swarm intelligence revolutionize ways of working 
at Turun-Sanomat 20.02.2011 Leif Åberg, professor of organization com-
munication at Helsinki University, R&D activities can be boosted by uti-
lizing swarm intelligence in a way that consumers are part of R&D. Åberg 
also states that swarm intelligence is not coordinated and it is self-
controlled. Åberg continues that researchers have noticed that where 
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swarm intelligence occurs it generates own control mechanism into it. 
(Keskitalo 2011, Turun Sanomat 20.02.2011). 
 
Swarm intelligence is occurring in the nature as well for example among 
ants. Together ants are able to build and maintain their nest. According to 
the definition of collective intelligence by the head of MIT center for col-
lective intelligence. “Groups of individuals acting collectively in a ways 
that seems intelligent.”  That definition applies for the ants as well. 
 
WEB 2.0 as such is a tool or platform to communicate in internet which 
enable online communication all the time. This tool can be utilized to 
monitor collective intelligence. 
3.6 Leading and managing organization 
The ways of leading and managing employees are also changed signifi-
cantly during couple of decades. Command and conquer –style has been 
almost vanished away. Based on recent studies young people tend to be 
more interested of being lead with wider borders instead of having strict 
rules. In addition it seems that among younger people respect against own 
free time is increasing which can be understood that they are not so keen 
on work like their parents were.  
 
According to Alf Rehn the work itself should be flexible for individuals so 
that individual needs would be taken an account. Working hours should be 
flexible for the people. That would enable people working in the most 
suitable way for them. Now the discussion around lengthening work ca-
reers is based on facts which were working back at 1970’s. Current and fu-
ture challenges on work markets are not going to be solved bearing in 
mind eight hours per day five days per week or until age of 65 and retire-
ment. (Latvakangas 2010, Turun Sanomat 14.02.2010.)  
 
Previously discussed that the portion of knowledge intensive work is in-
creasing and portion of operative work is decreasing. At the same time 
employees especially younger employees are requiring more freedom and 
more possibility to decide by themselves about things related to their 
work. On the other hand engaging employees requires different approach 
nowadays. 
  
On Harvard Business Review at December 2009 in article To Be a Better 
Leader, Give Up Authority by A.D. Amar, Carsten Hentrich, and Vlatka 
Hlupic. According to the article innovation and success can be boost by 
giving considerable autonomy to employees working at knowledge firms. 
They also argue that “leaders who give in to the urge to clamp down can 
end up doing their companies a serious disservice.” They also claims 
“Business thinkers have long proposed that companies can engage work-
ers and stimulate innovation by abdicating control –establishing nonhie-
rarchical teams that focus on various issues and allowing these teams to 
make most of the company’s decisions –guidance on implementing such a 
policy is lacking.” And “knowledge companies should abandon the tradi-
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tional structure in which decisions rights are reserved for people at the 
top.” (Amar, Hentrich & Hlupic 2009, 22-24.) 
 
In the same HBR Andrew P. McAfee, a principal research scientist at the 
MIT Sloan School’s Center for Digital Business, in Cambridge, Massa-
chusetts on article How a Connected Workforce Innovates states that re-
cently more companies has allowed major user of their products to partici-
pate in the product development process. Enterprise 2.0 solutions like 
Twitter, wikis, tags are transforming company’s innovation process. For 
the question; does the use of Enterprise 2.0 technologies yield better 
ideas? And won’t a company simply drown in bad ideas? Mr. McAfee an-
swers “Keep two things in mind. One there is no guarantee that your next 
innovation challenge is going to look anything like your last one. It might 
require a fresh perspective or skills that your existing innovators do not 
possess. A company that uses Enterprise 2.0 technologies can publicize 
the challenge widely and collect responses from many people. Two, the 
community that forms around the challenge can help sift the ideas. People 
suggest the ideas and vote on one another’s ideas, so the best ones even-
tually rise to the top.” (McAffee 2009, 80.) 
 
Heikki Siljamäki wrote the article: Gatarski: web cannot be controlled on 
Kauppalehti at 5
th
 June 2009. According to that article Enterprise 2.0 tools 
like Facebook, Wikipedia, Twitter and other micro blogs are having more 
and more users. In that article refers Dr. Richards Gatarski speech at Pro-
Com day focusing on social media. According to Gatarski the most rele-
vant thing is to listening company stakeholders and supports that discus-
sion. He continues and argues: we know more than I. Companies needs to 
give up some of the control or at least change what is being controlled. At 
the same speech Gatarski showed video message from A.G. Lafley, CEO 
of Procter & Gamble. On that video Lafley states: more we tried to control 
things that more weakness was our relationship towards stakeholders of 
P&G. When we give up some control we noticed that connection towards 
stakeholders went to better direction.” (Siljamäki 2009. 14.) 
 
The ways of working is changing among younger people and are not com-
fortable with the old style of leading teams. They want more freedom at 
work and value own time more than older people. While the working is 
changing it is possible that method how employees are paid might change 
as well. In a way that people get paid based on what they deliver and this 
might bring flexibility towards companies and people within different 
phase of life. Of course this is not so black and white but it is possible an-
yway. In McAffee’s and Siljamäki’s article are discussed about utilization 
of WEB 2.0 features, which are also called Enterprice 2.0 tools, in a way 
that it would enabled all interested people to participate. Within this study 
the idea is to utilize same feature inside the company. This chapter shows 
the tendency regarding decision making should be more decentralized. 
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3.7  The future work 
Even though technology would be available for us we do not necessarily 
utilize it in a way which would be optimal. Finnish operator DNA and 
Nokia research reported by Tero Lehto 2011 at tietokone.fi that half of 
Finnish people download software’s into their Smartphone’s. (Lehto, 
2011) 
 
Jenny Jännäri’s article at Kauppalehti; Your life will change drastically 
within 10 Years, describes life and especially work life change after then 
Years. According to it technology we are currently using in our work has 
been changed a lot, however organizations are not changed with the same 
pace. Line organizations and hierarchical management are vanishing away 
however lots of organizations are still running and acting according to the 
old industrial age logic. Meanwhile work is shifting towards project mode 
in which individual’s skills and competence are valued increasingly. Net-
working is seen as an enabler for develop things and share information. 
Products and services are designed more frequently as an outcome of 
crowdsourcing. The same article includes also comment from Michael T. 
Jones, the guy who created Google Earth. When physical location depend-
ing work is decreasing, people are having more freedom to select and de-
cide the location for place to live. Mr. Jones does not believe that all 
people are willing to stay and live in towns crowded cities if location and 
place to live can be decided without restriction of work place physical 
proximity. (Jännäri, 2010) 
 
Based on chapter three value creations have been changed a lot within 
previous decades. The raise of internet can be seen as an enabler for the 
change and especially WEB 2.0 has changed possibilities to receive and 
share information within certain communities. The globalization takes 
over. Work which is not dependent of location tends to be shifting towards 
places where the costs are smaller. For example code writing is something 
which is nowadays typically done in India in many cases. R&D work can 
be done in parallel within several locations and countries. The aim is to 
utilize knowledge of all individuals in the organization like in TPS (Toyo-
ta Production System), but nowadays even employees physical proximity 
is not an obstacle. Organizations and employees expectations as well are 
changed. Leading and managing employees and teams cannot execute ac-
cording to the Taylors principles, not anymore. And some companies are 
trying to create a hybrid organization to serve their aims and some of them 
are actually succeeded on that. Networking is something which is a kind 
of most things nowadays. WEB 2.0 has enabled social media applications. 
Thus, these applications should also be utilized inside companies as well. 
The whole WEB 2.0 landscape is a huge and contains a lot of different ap-
plications. Common nominator for all of these is that those allow users to 
contribute, share and receive in a way or another. The work has changed a 
lot. The work is sifted towards omnipresent, 24/7 -mode and at the same 
time value creation of the companies has changed. In addition to that it 
seems that teams should be having more freedom to act and accomplish 
their team’s mission by loosening strict guidance from the top. But at the 
same time compensation methods might change as well, so that results of 
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teams would be incentivized heavier than nowadays.  This chapter an-
swers the support research question: “How to gather information and 
knowledge out of the organization working for product creation process?” 
It seems that information can be gathered by utilizing WEB 2.0 features.   
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4 COLLECTIVE INTELLIGENCE 
Collective Intelligence (CI) has been identified already way back.  Collec-
tive Intelligence as such is about crowd opinion of something. This has 
been studied and discussed a lot recent years. James Surowiecki writes in 
his book wisdom of crowds, of incident which happened at 1906 in Eng-
land. British scientist Francis Galton visited an exhibition. There was a 
contest in which people were asked to make a bet of weight of an ox. The 
ox was available for everyone and people were able to estimate the ox 
weight based on what they saw. Galton was interested about the answers 
and especially how worse such a group of people can be to answering the 
asked question. He agreed with organizer of exhibition that he would loan 
tickets which people had given about the weight of the ox. There was 787 
pieces of tickets. He calculated average weight of a group. Group opinion 
was an average opinion of all participants. Result was 1197 lbs. The actual 
weight of an ox was 1198 lbs. (Surowiecki, 2007.) 
 
It seems that while people have an applicable background knowledge of 
something which is under consideration they have the right answer. Like 
in Galton’s ox case participants were able to see the ox and to make evalu-
ation based on that. 
 
4.1 MIT 
Massachusetts Institute of Technology has department to research Collec-
tive Intelligence. Their mission is “How can people and computers be 
connected so that-collectively-they act more intelligently than any indi-
viduals, groups, or computers have ever done before”. Currently MIT 
study for example climate issues by utilizing collective intelligence. The 
definition of collective intelligence by Thomas W. Malone: “groups of in-
dividuals acting collectively in a ways that seems intelligent.” (Bevaridge, 
2011) 
 
Head of MIT center for Collective Intelligence Thomas W. Malone has 
defined building blocks of collective intelligence together with Robert 
Laubacher and Chrysanthos Dellarocas by asking two related questions:  
 Who is performing the task? Why are they doing it? 
 What is being accomplished? How is it being done? 
Related questions also in picture 4. 
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Picture 4. Building blocks of collective intelligence. 
 
According to Malone, Laubacher and Dellarocas building blocks of collec-
tive intelligence are defined below. Malone & co. are calling building 
blocks as genes of collective intelligence. That is why word gene is used 
from now on in this study. Genes are defined like following: 
“Who? and Why? 
The first question to be answered is who undertakes the activity? Here 
there are two basics genes.” (Malone, Laubacher & Dellarocas 2009). 
 
“Hierarchy. In traditional hierarchical organizations, this question is typi-
cally answered when someone in authority assigns a particular person or 
group of people to perform the task. The task may be assigned to person-
nel inside the firm or to people outside it, through the hiring of a subcon-
tractor. For instance, even though the Linux community is not traditional 
business firm, Linus Torwalds and his lieutenants use the hierarchy gene 
when they decide which of the many modules people have submitted will 
actually be included in next release of the software.” (Malone, Laubacher 
& Dellarocas 2009). 
 
“Crowd. In the Crowd gene, activities can be undertaken by anyone in a 
large group who chooses to do so, without being assigned by someone in a 
position of authority. For example, anyone who wants to can submit a 
module for possible inclusion in Linux. Following genes explains why 
people are undertaking tasks.” (Malone, Laubacher & Dellarocas 2009). 
 
“Money The promise of financial gain is important motivator for most ac-
tors in markets and traditional organizations. Sometimes people receive di-
rect payments, like a salary, and sometimes they hope that participating an 
activity will increase the likelihood of their earning future payments, as in 
case where people perform a task to enhance their professional reputation 
or improve their skills.” (Malone, Laubacher & Dellarocas 2009). 
 
“Love. Love is also an important motivator in many situations, even when 
there is no prospect of monetary gain. The love gene can take several 
forms: people can be motivated by their intrinsic enjoyment of an activity, 
by the opportunities it provides to socialize with others, or because it 
makes them feel they are contributing to a cause larger than themselves. 
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Studies of Wikipedia have shown that its participants are motivated by all 
three of these variants of the Love gene.” (Malone, Laubacher & Dellaro-
cas 2009). 
 
“Glory. Glory or recognition is another important motivator. The pro-
grammers in many open source software communities, for example, are 
motivated by the desire to be recognized by peers for their contributions.” 
(Malone, Laubacher & Dellarocas 2009). 
 
“Third question to be answered for any activity is: What is being done? In 
traditional organizations, the answer to this question often spoken of as the 
mission or goal. For what, the many organizational goals encountered in 
collective intelligence systems can be boiled down into two basic genes.” 
(Malone, Laubacher & Dellarocas 2009). 
 
“Create. In this gene, the actors in the system generate something new-a 
piece of software code, a blog entry, a T-shirt design.” (Malone, Laubach-
er & Dellarocas 2009). 
 
“Decide. In this gene, the actors evaluate and select alternatives-deciding 
whether a new module should be included in the next release of Linux, se-
lecting which T-shirt design to manufacture, deciding whether to delete a 
Wikipedia article.” (Malone, Laubacher & Dellarocas 2009). 
 
For the question how? Malone, Laubacher and Dellarocas define like fol-
lowing. 
 
“Collection.  This gene occurs when the items contributed by members of 
the crowd are created independently of each other.  For example, You-
Tube videos are created mostly independently of each other, and this 
makes YouTube a collection. Other examples of this common gene in-
clude Digg, a collection of news stories, and Flickr, a collection of photo-
graphs. An important subtype of the Collection gene is the Contest gene. 
Like Threadless, one or several items in the collection are designated as 
the best entries and receive a prize or other form of recognition. In another 
example of contests, InnoCentive, companies offer cash rewards, typically 
totaling in the five or even six figure, to researchers anywhere in the world 
who can solve challenging scientific problems such as how to synthesize a 
particular chemical compound.” (Malone, Laubacher & Dellarocas 2009). 
 
“Collaboration. The Collaboration gene occurs when members of Crowd 
work together to create something and important dependencies exist be-
tween their contributions. For example, even though there is extensive hy-
per-linking between them, articles in Wikipedia are meant to stand on their 
own as independent entities. This means Wikipedia as a whole is a Collec-
tion of articles. But the additions and editorial changes that different con-
tributors make within a single Wikipedia article are strongly interdepen-
dent. so each individual Wikipedia article is a Collaboration, comprised of 
contributions submitted by a number of users. Another important example 
of Collaboration gene is Linux, and any other open source software 
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project, where there is a strong interdependency among the modules sub-
mitted by different contributors.” (Malone, Laubacher & Dellarocas 
2009). 
 
“Group Decision.  The group decision gene occurs when inputs from 
members of the crowd assembled to generate a decision that holds for the 
group as a whole. In some instances, such as Threadless, this decision de-
termines the subset of contributed items that will be included into the final 
output. In other instances, such as Digg, the decision relates to generating 
a common rank-ordering of the contributed items. In yet other instances, 
such as prediction markets, the decision relates to aggregating individual 
inputs form a publicly visible estimate of a quantity. Important variants of 
the Group Evaluation gene are Voting, Consensus, Averaging, and Predic-
tion Markets.” (Malone, Laubacher & Dellarocas 2009). 
 
“Voting. New technologies make the Voting gene feasible in many situa-
tions where it would not otherwise have been practical. For example. Digg 
users vote on which news stories are most interesting, and the winning sto-
ries are displayed prominently on website. Ebbsfleet United, a U.K. soccer 
team, is owned by 30,000 members who vote over the internet on issues 
that are usually decided by team management, such as which players 
should be traded and which should play.” (Malone, Laubacher & Dellaro-
cas 2009). 
 
“An important sub-variation of voting is implicit voting, where actions 
like buying or viewing items are countered as implicit “votes.” For in-
stance, iStockPhoto displays photos in order of the number of times each 
photo has been downloaded, and YouTube ranks videos by the number of 
times they have been viewed. Another important sub-variation involves 
weighted voting. For example, Google ranks search results, in part, on the 
basis of how many other sites link to the sites in the list. But Google’s al-
gorithm gives more weight to links from sites that are, themselves, more 
popular.” (Malone, Laubacher & Dellarocas 2009). 
 
“Consensus. Consensus means that all, or essentially all, group members 
agree on the final decision. For example in Wikipedia, the articles that re-
main unchanged are those for which everyone how cares is satisfied with 
the current version. Thus Wikipedia uses a kind of consensus to make 
editing decisions on individual articles.” (Malone, Laubacher & Dellaro-
cas 2009). 
 
“Averaging. In cases where decisions involve picking a number, another 
common practices is to average the number contributed by the members of 
crowd. In some cases, such as guessing the weight of an ox, simple aver-
aging works surprisingly well. Averaging is commonly used in systems 
that rely on a point of scale for quality rating. For example users of Ama-
zon can rate books or CDs on a five star scale, and these ratings are aver-
aged to provide an overall score for each item.” (Malone, Laubacher & 
Dellarocas 2009). 
 
Collective Intelligence on Product Creation 
 
 
33 
 
“Prediction markets.  A useful way of letting crowds estimate the proba-
bility of future events is with prediction markets. In prediction markets, 
people buy and sell “shares” of predictions about future events. If their 
predictions are correct, they are rewarded, either with real money or with 
points that can be redeem for cash or prizes. Google, Microsoft, and Best 
Buy have all used prediction markets to tap the collective intelligence of 
people within their organizations.” (Malone, Laubacher & Dellarocas 
2009). 
 
“Individual Decisions. The individual gene occurs when members of a 
crowd make a decision that, though informed by crowd input; do not need 
to be identical for all. For instance, individual YouTube users decide for 
themselves which videos to watch. They may be influenced by recom-
mendations or rankings from others, but they are not required to watch the 
same videos as others.” (Malone, Laubacher & Dellarocas 2009). 
 
“Two important variations of the Individual Decisions gene are: Markets 
and Social Networks.” (Malone, Laubacher & Dellarocas 2009). 
 
“Markets. In Markets, there is some kind of formal exchange (like money) 
involved in the decisions. Each member of the crowd makes an individual 
decision about what products to buy or sell. Purchasing decision by buyers 
in the crowd determine collective demand, which, for its part affects the 
availability of products and prices. And in turn, the quantities and prices of 
the goods put up for sale by sellers in the crowd influence, but do not bind, 
purchasing decisions.” (Malone, Laubacher & Dellarocas 2009). 
 
“Markets for many kinds of goods and services have existed for millennia, 
but new technologies will enable new electronic forms of markets.” (Ma-
lone, Laubacher & Dellarocas 2009). 
 
“Social Networks. In Social Networks, members of a crowd form a net-
work of relationship that, depending on the context, might translate into 
levels of trust, similarity of taste and viewpoints, or other common charac-
teristics that might cause individuals to feel an affinity for one another. 
Crowd members assign different weights to individual inputs on the basis 
of their relationship with the people who provided them and then make in-
dividual decisions.” (Malone, Laubacher & Dellarocas 2009). 
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Table 1 (Malone, Laubacher, Dellarocas 2009) Genes and when this particular gene can 
be utilized.  
Questi-
on Gene When useful 
Who Crowd     * Resources useful in doing activities are distributed widely or in places not 
known in advance 
    * Activities can be divided into pieces satisfactorily (necessary information 
can be shared 
Hierarchy     * Conditions for crowd are not met 
Why Money 
Love 
Glory 
    * Many factors, too complex list here, are relevant, with two rules of thumb 
    * Appealing to love and glory, rather than money, can often(but not always) 
reduce costs  
    * Providing money and glory can often (but not always) influence a group's 
direction and speed 
How-
Create 
Colection Conditions for crowd, plus… 
    * Activity can be divided into small pieces that can be done (mostly) inde-
pendently of each other. 
  Contest Conditions for collection, plus… 
    * Only one (or a few) good solutions are needed. 
  Collaboration     * Activity cannot be divided into small independent pieces (otherwise Col-
lection would be better) 
    * There are satisfactory ways of managing the dependencies among pieces 
How-
Decide 
Group Decisi-
on 
Conditions for Crowd, plus… 
    * Everyone in the group needs to be abide by the same decision, plus… 
Voting     * It is important for the Crowd to be committed to the decision 
Averaging Conditions for Voting, plus… 
    *Decision consists of estimating a number 
    * Crowd has no systematic bias about estimating the number 
Consensus Conditions for Voting, plus… 
    * Achieving consensus in reasonable time is feasible (group is small enough 
or has similar enough views) 
Prediction 
Market     * Decision consists of estimating a number 
      * Crowd has some information about the number (biases and non-
independent information are okay) 
      * Some people may have (or obtain) much better information than others 
      * Continuously updated estimates are useful 
Individual 
Decisions Conditions for Crowd, plus… 
      * Different people can make their own decisions, plus… 
Market     * Money is needed to motivate people to provide the necessary effort or 
other resources 
Social net-
work 
    * Non-monetary motivations are sufficient for people to provide the neces-
sary effort or other resources 
      * Individuals find information about other's opinion useful in making their 
own choices. 
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Utilizing collective intelligence these genes needs to be studied carefully 
in order to choose the most suitable way to serve a set purpose. For exam-
ple first need to define who is going to participate and why they are partic-
ipating. After that need to define what is going to be accomplished and 
how they are doing it. 
 
As an example Linux operating system for computers is evolving by uti-
lizing collective intelligence. Anyone who want can participate and create 
new software modules. Some of participants are doing it for love or glory 
and some of them get paid to do it. So crowd is executing the task with 
collaboration. Then Linus Torwalds together with a small group of col-
leagues are deciding which modules are going to be included into next Li-
nux release. They are doing it because of love and glory and decisions is 
made to utilize hierarchy. Table 2. illustrates genes of collective intelli-
gence of Linux development. 
 
Table 2 (Malone, Laubacher, Dellarocas 2009) Genes of collective intelligence for Li-
nux.   
What Who Why How 
Create 
New software 
modules crowd 
money, 
love &  
glory collaboration 
Decide 
Which modules 
will be included in 
next release 
Torwalds and 
his col-
leagues 
love & 
glory hierarchy 
 
 
In some cases like in next chapter 4.2 case Goldcorp the contest was open 
for everyone as well as MIT climate research without knowing contribu-
tors backgrounds. If there are a huge amount of answers it means a lot of 
work to study and evaluate suggested things. However it is expected that 
people without relevant ability to answer to asked question are not contri-
buting due to the fact they thing is not interesting for them. Thus is ex-
pected that each collected suggestion is worth of considered as a solution 
for the issue. Following four chapters are examples of utilization of collec-
tive intelligence. 
 
4.2 Case Goldcorp 
Gold-mining company Goldcorp was facing challenges. Its geologists 
could not determine whether its ailing mines held any more ore. The cor-
poration was on the brink of folding. CEO Rob McEwan did something 
unheard of in his industry. He published all of the company’s previously 
secret geological data on the Web and held a contest to see if anyone 
could help find gold on the property. Seventy seven submissions came 
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from around the world, some using techniques and technologies Goldcorp 
had not heard of. For $500 000 in prizes, Goldcorp found over $3 billion 
of gold and the company’s market value multiplied several times over. By 
opening up and collaborating, Goldcorp’s shareholders prospered. (Libert, 
Spector, 2008.) 
 
4.3 Case Brewtopia 
In Year 2002 Liam Mulhall established a company Brewtopia. Company 
mission was brew beer. They opened a web site brewtopia.com.au and ask 
people to describe their ideal beer. Within weeks they had more than 
10000 people in 20 countries and their votes determining beer’s style like 
color, alcohol percent, and shape of bottle and even colors of printed label 
(Libert & Spector, 2008). 
 
4.4 Case Innocentive 
Innocentive was established at 2001. Their expertise is in open innovation. 
Innocentive is a place on internet in which all kind of companies, organi-
zations, corporations can advertise their research problem with promise 
that whoever solves the problem will earn predefined amount of money. 
According to the Innocentive web page (innocentive.com) they have over 
216000 registered solvers from 200 countries, 1199 challenges posted, 
24256 total solutions submissions, 866 awards given, range of awards 
from $5000 to $1 million based on the complexity of problem and $7 mil-
lion awarded by the end of January 2011. (Libert & Spector, 2008.) 
 
4.5 Case Procter & Gamble 
In Year 2000 recently named CEO A.G. Lafley set a goal for the compa-
ny. The aim was significantly boost corporate revenue. He estimated that 
by the end of decade half of all new P&G products and technologies 
would have to come from outside the company. “The object Lafley in-
sisted was not to supplant the mighty in-house R&D effort, but to supple-
ment it. That turned out to be vastly difficult venture, though, and no won-
der, given the company’s size and complexity. For one thing, the internal 
communication system had to be reinvented to make it possible for all 
parts of the company to exchange data and brainstorm. Then that informa-
tion had to be made available to non-company entities, including suppliers 
and distributors.” He obviously faced resistance about the new way of 
doing things, and some people stated that it kill creativity. People were not 
satisfied to share their work either and were scared. However at 2006 
P&G was deriving 35% of ideas outside of company and R&D productivi-
ty has soared 60%. P&G managed to achieve 80% successful product 
launches which are significant compared to 30% for the consumer prod-
ucts industry as a whole. (Libert & Spector, 2008.)  
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4.6 Peer to Peer communication 
P2P communication has increased especially due to the fact that internet 
has provided an efficient way to communicate it has been started to call 
social media. Physical proximity is not obstacle for communication and 
large amount of people can be reached by utilizing WEB2.0 applications 
and services like facebook, twitter, linkedIn, Flickr, wikis etc. Some blog-
gers are becoming famous by updating their blog on the internet like Perez 
Hilton, actually some of the bloggers are get paid of blogging. Internet has 
enabled this huge increase of communication. It has enabled web users to 
become a “transmitters” of information instead to stay as “receivers” like 
most of us were at the time before internet and especially before web2.0 
applications. 
 
Based on previous chapters it seems that Collective Intelligence can be 
utilized in many different areas. However it is important to define what is 
going to be solved by utilizing collective intelligence, how it is going to be 
solved, by whom and why participants are taking part of it. Collective In-
telligence is something Nokia would take an advantage of within R&D ac-
tivities internally. This answer to set research questions; how to gather in-
formation and knowledge out of the organizations working for product 
creation. And; how employees can be engaged to provide and share their 
opinions. Answer to previous question would be covered by why-gene. 
Employees knowing would be linked to their incentive plans. 
 
Nokia has a lot of people working with R&D and all of them have appro-
priate opinions and perspective of successfully accomplished R&D activi-
ty. Employees working for R&D are aware of characteristics of a good 
project and how it should look like from several perspectives. For example 
factory representatives do have capability to evaluate is the project mature 
enough to enter the factory. Very same is applicable for other areas as 
well. Collective Intelligence would be utilized within Nokia Oyj as a cross 
functional tool which would be in use in all organizations contributing to 
product creation in a way or another. So that it would be taken in use in 
same organizations which are involving to project starting from concept 
creation until downstream logistics and customer care. By implementing 
collective intelligence as a part of product creation process it would help 
decision makers to steer projects to right direction and ensure products are 
ready for the market with agreed schedule. Like stated earlier one of stra-
tegic drivers within telecom business is speed and time-to-market. Utiliz-
ing collective intelligence to monitor programs maturity level and in that 
way also time-to-market would be covered and achieved in a more agile 
and proactive way.       
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5 TACIT AND EXPLICIT KNOWLEDGE 
 
Platon has defined knowing as well justified true belief. Based on that 
something which have been argued as truth with a solid and a logic way 
can be consider as knowing and truth. According to Nonaka (1994) orga-
nizational knowledge can be divided into tacit and explicit knowledge and 
ideas are formed in the minds of individuals, thus interaction between in-
dividuals typically plays a critical role in developing ideas further. Explicit 
knowledge can be defined as codified knowledge which refers to know-
ledge that is transmittable in formal, systematic language. Tacit know-
ledge is seen as a personal quality, which makes it hard to formalize and 
communicate.  
 
On the other hand and based on Nonaka’s thought tacit knowledge can al-
so seen as a personal competence to create new ideas based on “old” 
knowledge due to the fact that Nonaka described that ideas are formed in 
the minds of individuals and tacit knowledge is hard to formalize and 
communicate.  
 
This is something which occurs on product creation process. The process 
within Nokia product creation is a huge process. While more employees 
are having dialogue and are aware of issues and new available technolo-
gies. This provides more possibilities to build new innovations or opinions 
on the top of the old ones. 
 
Explicit knowledge is knowledge which can be written down and study 
and compare like process description. It is typical that processes are moni-
tored through Key Performance Indicators (KPI). And this is example of 
explicit knowledge. On the other hand tacit knowledge is capability to see 
beyond the process and capability to connect the dots or create an opinion 
based on pits and pieces.  
 
5.1 Tacit knowledge 
Importance of knowledge has been increasing while work is shifting more 
and more towards knowledge intensive direction. According to Sanna Vir-
tainlahti classification of knowing can be divided following: data is objec-
tive fact without linkage to context like data in company’s it system. In-
formation is classified data with linkage to context and it can be described 
as a message which has sender and receiver. Knowledge is information 
with experience, meaning, compared to something. Above data, informa-
tion and knowledge can be put wisdom. Wisdom can be defined as a best 
way to utilize knowledge. Described in picture 5. (Virtainlahti, 2009.) 
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PICTURE 5 Classification of knowledge  
 
Another classification of knowledge according to Virtainlahti, Poikela has 
classified knowledge to three types. First one is knowledge of theory 
which is objective and occurs as concepts or symbols. Second one is prac-
tical knowledge which is objective and can be understood through disco-
vering, concept or experiments. Third one is knowledge which is formu-
lated based on experiences and it is subjective. (Virtainlahti, 2009.)   
 
Tacit knowledge has been discussed more frequently in Finland and espe-
cially because a large population is going to retire and they have a lot of 
tacit knowledge. These people are typically born at late 1940’s or early 
1950’s. According to Sanna Virtainlahti tacit knowing was introduced by 
Michael Polanyi already back at 1950’s. Polanyi was chemist, economist 
and philosophy and he introduced a term tacit knowing on his writings. 
(Virtainlahti, 2009.) 
 
Tacit knowledge is seen also as unique for each individual. And each indi-
vidual is collecting its own tacit knowledge by being involved in different 
kinds of situations. Tacit knowledge is also seen as important part of ex-
perts or specialists by researchers. No one cannot take tacit knowledge 
away from individual, it’s something personal.  (Virtainlahti, 2009.) 
 
Tacit knowledge is something which large companies can be utilized or 
utilizing it is more meaningful for large companies. Due to the fact that 
within large companies job rotation is more common than smaller ones. 
And in the small companies employees might have needed holistic view of 
dependencies within their area of business. Job rotation enables people to 
utilize their social networks from a new perspective and the new perspec-
tive is obviously dependent of new organization mission and new job de-
scription. People who have worked within same large company in several 
different functions or process phases do have better holistic picture of 
company and its pain points or dependencies. 
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6 NET PROMOTER SCORE 
Net Promoter Score (NPS) was introduced by Frederick F. Reichheld in 
his Harvard Business Review article (The one number you need to grow). 
Net Promoter score is a kind of loyalty metric. Companies can scan quick-
ly their consumer’s opinions of the company. The idea is to ask people, 
consumers to answer to question like: How likely you would recommend 
this (service/company/etc) to your friends and relatives? Opinions are 
asked to be rated from 0 to 10. Answers are divided into three categories 
people how give value 0-6 are categorized into detractors, 7-8 are seen as 
a passive one and people how give 9-10 are seen as promoters. Net Pro-
moter score is calculated so that the percentage of detractors is subtracted 
from percentage of promoters. (Wikipedia c.) Picture 6 visualize the NPS 
score formula. 
  
 
  
PICTURE 6 Formula for NPS score calculation  
 
  
 It will be valuable to ask free argumentation after score 0-10. By answer-
ing reason(s) for a given numeric value will help to understand what are 
the things people are happy with and in the other hands why people are not 
satisfied. This will guide decision makers and a whole company to focus 
to things which need to be improved or change based on end users opi-
nions. Method of NPS is a very straight forward and simple to observe 
customers loyalty. Answers, given rates can contain quantitative and qua-
litative issues from individual point of view. From company point of view 
it does not make difference whether people are not happy with quantitative 
or qualitative issues. What makes difference is how to satisfy its custom-
ers. NPS provides a holistic view about how individuals are seeing com-
pany, brand, society etc. Importance of free answers, reasoning for given 
rate, is high if the aim is change performance. Instead of just to get rated 
by consumers.  This can be compared to a dialogue between consumers 
and company. If most of the people are not satisfied for some phenomena 
company will definitely do something to obtain consumers confident back. 
There is direct link between consumers confident against company and 
profitability. Unsatisfied customers will not be consumers in the future un-
less thins are seen improving. It impacts directly to turn over and profita-
bility. 
 
NPS qualitative part convoys the message directly from consumers and 
customers to the company. By improving areas or issues received through 
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NPS qualitative part the NPS quantitative part can be improved. Basically 
this means bigger portion of company’s customers are satisfied of what 
company deliver and are loyal for the company.  
 
Same ideology is going to be used within this thesis by asking employees 
why they believe or not believe of success of one single product program. 
By solving those issues in which employees do not believe of program 
success on upcoming ramp up. For example if people at factories would 
not believe of program’s success or in the other words they noticed ob-
stacles from factory perspective which are preventing factory to execute 
accordingly. This knowing is essential on production creation while each 
and every contributor provides their opinion. And act like sensors on the 
process. And it is obvious that knowledge is out there among employees. 
This knowing is not described on process description. It is obvious that all 
employees have an opinion and their view points based on their role, expe-
rience and networks. By collecting and analyzing these opinions among 
employees would be able to define new unknown issues rapidly but at the 
same time define deviations from current process. NPS qualitative part is 
showing major issues and it elaborates given NPS score. NPS monitors 
whether a consumer are satisfied about studied phenomena and is the 
product or service at level consumers are expecting it to be. On the other 
hand similar approach can be applied in to product creation process. Em-
ployees have a certain expectations how process should go and actually 
going forward and at the same time they are capable to evaluate it from 
their own perspective. 
This chapter described how qualitative information can be collected 
among the participants. Qualitative feedback would be collected in a simi-
lar way in Nokia internally. Employees would describe their opinion about 
the particular project from which they have an opinion. In this case qualit-
ative feedback would be given from the perspective: how confident em-
ployees are this particular project will have a successful time to market. 
Employees would be able to remain anonymous but their organization 
would be collected and utilized while analyzing data. Outcome of that ana-
lyze would then reveal what kind of possible obstacles or issues there are 
preventing project to execute according to its official plan. Obviously ana-
lyzed information would be delivered to decision makers and they would 
make a decision whether particular project need help or something else 
which requires wider attention. This answers the research question; how 
gathered information and knowledge can be utilized to ensure preventive 
or corrective actions take place well in advance.  
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7 ENHANCED PRODUCT CREATION PROCESS 
Back in to the research questions:  
 How to secure new products are in agreed maturity level within 
planned time? 
 How to gather information and knowledge out from the organiza-
tion works for product creation?  
 How gathered information and knowledge can be utilized to ensur-
ing preventative or corrective actions take place well in advance? 
 How to engage employees to share information and knowledge? 
 
Based on previous chapters it is obvious that there are ways to gather in-
formation from employees internally by deploying similar methods like 
used in NPS. And it seems obvious that all employees has a tacit knowing. 
Tacit knowing is based on each individual’s experiences and background. 
According to Nonaka, in chapter five, tacit knowing can be seen even as a 
personal competence of individual to innovate based on the past, old 
knowledge.  
 
Product creation process as such is working well. The aim is to provide 
updated online data for the decision makers whether projects are having 
confident among employees and in that way provide an extra information 
for decision makers, does it make sense to continue or not and if not what 
should be solved or fixed in order to continue. In addition same informa-
tion about confident level should be shared among all employees who are 
in scope.  Like stated earlier product creation process contains a lot of spe-
cialist from different areas of specialty. Contributor’s role in the organiza-
tion is a kind of static and through teams employees nominated into prod-
uct programs is floating, like mechanic designer is working as mechanic 
designer within several programs. Employees have different opinions 
based on their standpoints, experience, culture etc. One specialist from 
particular area is evaluating product programs maturity typically from the 
very same angle like for example mechanics designers are looking the 
product from their point of view, they do not necessarily know factories 
opinion when they do changes on product. Employee’s perspective is 
linked to the mission of the organization they are working for and their job 
description. Information which follows the product is actually the key to 
determine whether it can be approved, rejected, redirected, postponed, 
cancelled etc. All contributor teams can do a really good job, but at the 
end of the day the sum of deliverables of each team have to be aligned to-
gether in a way which enables program success.  
 
Product creation process has a lot of contributors, people who are working 
for the product aiming to achieve smooth ramp up of the product on 
planned time. The solid data of product maturity, challenges and risks 
might be fragmented because it is pulled together nowadays by a few key 
employees inside the product program. This will obviously reflect to deci-
sions to be made and that is why there might be wrong decisions, late de-
cisions, missing decisions during the product creation process. In addition 
project managers are doing decisions by themselves for example adding 
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topics to risk list, they are making a decision whether to escalate or not 
and that is done more less based on explicit information. Of course those 
managers are having talent and competence to do it and they have also ta-
cit knowing, but for sure they are not able to summarize readiness of pro-
gram as widely as opinion of employees created by utilizing collective in-
telligence. This means that there are always personal views of few em-
ployees even hundreds of employees are contributing for the very same 
product program and would be able to quickly evaluate programs maturity 
from their perspective. And for sure all of them have opinion of program 
maturity. In addition all individuals has own risk levels they are naturally 
willing to take and it varies between individuals. 
 
Within suggested enhanced product creation process decision making will 
remain as it is. The aim is to provide for decision makers more data with 
better coverage. And in addition to that share the information also among 
to the contributors and enhance information and knowledge exchange 
within official and unofficial channels. 
 
7.1 Ramp up readiness survey 
Starting at July at 2010 onwards a new survey was piloted. It was called as 
Ramp up readiness. The idea was to ask employees who were contributing 
to particular product programs (which were achieved milestone PD0 or 
higher and excluding product programs achieved milestone PD3 or higher) 
what is the level employees confident against those programs are going to 
keep its official schedule and having ramp up like planned from time point 
of view but also maturity point of view. The question was: How confident 
you are product X will have a ramp up according to its official schedule. 1 
stands for that you do not believe it and 5 stands for that you are sure 
about it. The second question was: would you please shortly explain rea-
son regarding your previous rating? Before these question was asked em-
ployees were asked to select nearest home base from organization point of 
view like product program, verification services, factory, and material 
management and so on. This brought interesting flavor to the survey re-
sults. Interesting thing was to compare the level of confidence inside one 
product program while answerers were from different organizational home 
bases.  To be sure that one certain product program will have ramp up ac-
cording to its official schedule all the contributors should feel and see the 
case sure from their perspective own organization perspective. In table 3 
describes variation of confident level between organizations. Figures in 
this table are authentic and gained while piloting ramp up readiness survey 
at November 2010. During the piloting phase results varied significantly 
based on organization. This was interesting phenomena and it shows that 
employees working in different organizations are seeing the same thing 
differently. In pilot phase of ramp up readiness survey received answers, 
or confident levels, from specialists and experts from different organiza-
tions once at month. However amount of answers were not in a sufficient 
level from statistical relevance point of view. And based on that pilot it 
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seems that employees have to be clear reason to take part surveys like this. 
Why-gene was missing from the survey. 
 
TABLE 3 Ramp up readiness confident level among organizations. 
FUNCTIONS GENERAL 
sum. of rat-
ing 
qty of an-
swers average rating 
Verification Services 7 3 2.33 
Factory 15 6 2.50 
Program 31 10 3.10 
MM Quality 17 6 2.83 
        
  70 25 2.69 
 
 
 
Variation of confidence level is consequences of organizations different 
missions and target setting etc. Like confident level in above describes. 
Short term incentive plans varies between the organizations and it impacts 
on this. Product program teams have different goals than employees with-
in factories. However what matters is consumer’s feedback. Without satis-
fied users devices are not going to be sold and that’s the bottom line here. 
After that what matters is how efficiently products are made from R&D, 
factory and the whole, DSN, Demand Supply Network, perspective. Var-
iation of confidence levels identifies clearly that some areas are not as ma-
ture as those are expected to be at this particular phase.  
 
During the pilot from July 2010 until November 2010 received results in-
dicated issues with certain product programs which has now been realized. 
The pilot was a quick survey among employees with fixed scope. During 
the monthly basis survey the scope of participants was increasing from 
around 50 survey receivers until to 250 employees. However portion of 
answers did not increased with the same pace. Even though the survey was 
quick to fill it did not gain as much answers as excepted. Received an-
swers were from 14 to 37 which is obviously too small coverage. Re-
ceived qualitative answers were showing the pain points, obstacles which 
prevent to achieve smooth ramp up. That kind of detailed enough informa-
tion is needed to be sure there are no hidden risks waiting for realization. 
By increasing answers for a single product program from various contri-
buting organizations and specialists, experts the data will show holistically 
whether product is in a good shape or not compared to its maturity phase 
from process point of view. The results received during the piloting re-
flected the situation which has been for now realized. 
 
Results of this pilot are not included into this thesis. The aim to mention 
pilot in this thesis is to prove that even survey was conducted once a 
month and it was a quick review, it did not turn to a success from amount 
of received answers point of view. And that is something which needs to 
be reconsidered, how to engaged employees and create a linkage between 
data collecting method and employees work. 
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According to Thomas W. Malone collective intelligence consists of genes 
which answer to the following questions: who is performing the task? & 
why they are doing it? And what is being accomplished? & and how is it 
being done? Within executed pilot it seems that “why” part did not on 
place. In addition why-gene consists of three different things: money, love 
and glory. Within environment pilot was executed it seems that employees 
would be able to activated with money and in that way to amplify the an-
swer rate. 
 
The idea is to award employees who have been right at the first place. In 
the other words employees who have knew whether project is going to be 
success or not are going to be awarded. The suggestion is that this would 
be linked to the each individual’s incentive plan.  
 
7.2 Prediction markets 
Prediction markets embedded into the product creation process would re-
flect confident level of participating employees against certain programs. 
In practice employees would have a same amount of virtual money. And 
they would have a possibility to buy and sell shares in prediction markets 
during the product creation process. The goal for employees would be to 
know the level of a product readiness to achieve ramp up according to 
plan. And the plan obviously contains elements like time, capability, 
quality etc. All the areas which affects in a way or another to success of 
ramp up would matters, like demand supply capability, manufacturability, 
technology maturity etc. Employees contributing for a product develop-
ment know what the acceptable and desired level is for a program maturity 
on its different process phases depending their home organization and 
network. If there is gap between desired maturity and current maturity 
those gaps should be considered as acknowledged risks or deviations from 
the process. Of course risk level varies between programs, but in a ma-
naged way. It is important to expose hidden risks and possible deviations 
from described process well in advance. In prediction markets employees 
would buy or sell shares based on their knowledge of a program maturity. 
And each and every time employees are selling or buying they were asked 
to elaborate made transaction like done in NPS survey. Selling and buying 
transactions would be linked to their home organizations, otherwise em-
ployees can do transactions as anonyms. In that way results would be able 
to analyze based on the home organization and it would also help to prob-
lem solving while organizations would be linked into the transactions. For 
example if 30% of sellers would not believe success and based on analysis 
those 30% are all from the same organization, for example if all factory 
representatives would not believe in success of certain program. The case 
would be totally different if those 30% would be spread equally between 
contributing organizations. The qualitative answers would be studied if 
price of project share will start to change. In table 4 describes variations 
between products. 
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TABLE 4 Prediction markets  
 
 
 
Especially points in which price of a single program start to decrease or 
increase are the most interesting ones. Changes of the price reflect confi-
dence change of employees against that single program would have a 
ramp up according to its plan. If price will start to decrease it would be 
important to analyze qualitative answers immediately and check home or-
ganizations of sellers. It would also be interesting and valuable to analyze 
possible variation between organizations. Due to the different missions of 
organizations program readiness for ramp up might occur differently like 
described in picture 7 which illustrates different viewpoints of the very 
same thing. Same thing was shown previously at table 4 ramp up readiness 
level among organizations. 
 
 
PICTURE 7 view points  
 
Within prediction markets individual employees are evaluating different 
product programs based on information and knowledge they received 
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through official and unofficial channels. At the end of the day each em-
ployee would make a decision based on their own view. 
7.3  Connect employees 
Create an environment for a new way of working in which prediction 
markets and company internal social media would be embedded in a way 
which is directly linkage to individuals work. It is obvious that in parallel 
of official processes there is unofficial channel inside the company. Em-
ployees have different backgrounds and pre knowledge of the company 
processes and dependencies between the processes. Social network inside 
the company is also valuable and that channel convoys both official and 
unofficial knowledge. Unofficial information can be also received while 
having for example lunch or coffee together with colleagues. In official 
process should be taken advantage also from unofficial information, 
knowledge and tacit knowledge. In enhanced product creation process in-
formation, knowledge, tacit knowledge would be harnessed and used in 
parallel with official information and processes on decision making. As a 
benefit it would also increase employee’s cross-functional dialogue and 
help to see and understand the whole picture. 
 
7.4 Empower employees 
Create a solid “story” for the employees which connect them to utilize 
new way of working to share their opinions. Employee’s knowledge and 
tacit knowledge would be seen as an asset of the contributing organiza-
tions. First of all knowing would be incentivized in a way which would be 
awarded for each individual. Results of prediction markets would be taken 
advantage by decision makers in parallel with official process especially in 
the decision making phases. Taking advantage out of that mean that em-
ployee’s opinions matters and employees can affect the process if they no-
tice that there are issues and obstacles which needs to be solved before 
smooth ramp up is possible. This provides answer to research question; 
how employees can be engaged to provide and share their opinions. It is 
important that formula for incentivized knowing will be created according 
to the table 5. 
 
 
TABLE 5 Product ramp up and individual success within prediction markets from incen-
tive perspective 
   
Score Product ramp up Individual knowledge 
Min 0 Failed ramp up Not knowing about product failier 
50 Failed ramp up Knowing about failier on place
75 Successful ramp up Not knowing about success
Target 100 Successful ramp up Some knowing about success
120 Successful ramp up Partially knowinge about success
Max 150 Successful ramp up Knowing about success on place
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It is essential to set targets in a way which returns more incentive for em-
ployees only in case a product program have had smooth and timely ramp 
up and company targets are fulfilled. Secondary employee’s success i.e. 
knowing within prediction markets would increase incentive amount if 
product program ramp up is successful. 
 
7.5 Observe results and act accordingly 
Prediction markets in a product creation process would be available for 
transactions starting from the time product program official goal is ap-
proved and first proto builds are taken place. At that point employees 
would be able to evaluate program and its readiness for ramp up based on 
product complexity, scheduled time, used technology and through other 
relevant things. Stock prices should be monitored continuously and analy-
sis done based on qualitative answers at least the point stock price would 
start to change drastically in either cases price decrease or increase. In a 
case price start to decrease analyze needs to be done immediately for both 
quantitative and qualitative answers to link possible organizations and is-
sues raised up to be able to react before issues are actually realized. Thus, 
the stock prices should be monitored all the time and analysis to be done 
immediately to prevent a risk realization. In a case price increase drastical-
ly it qualitative findings needs to be analyzed to increase awareness what 
went well and how it would be applied for the other programs as well. Due 
to the fact that product programs are taking different risk level on purpose 
and that’s why price information between product programs is not neces-
sarily directly comparable.  
 
Genes behind suggested collective intelligence are defined on table 6 be-
low. 
 
TABLE 6. Genes of collective intelligence case Nokia. 
What Who Why How 
Create 
Holistic visibility 
of product maturity 
crowd / 
employees 
money, 
love & 
 glory 
Group deci-
sion /  
prediction 
markets 
Decide 
Whether product  
is ready to continue 
and provide sup-
port 
Decision 
makers 
money,  
love &  
glory hierarchy 
 
Deploying collective intelligence as a part of product creation process 
genes showed in above table would be utilized in following way. Internal 
employees would share their confident against projects they have know-
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ledge from quantitative and qualitative perspectives. The aim is to create a 
holistic view of different projects readiness against ramp up. Employees 
would share their opinions because of money/incentives, love and glory by 
utilizing group decision and its sub category prediction markets. At the 
same time decision makers would evaluate performance of all projects and 
decision or further actions would be taken place. They would do it because 
money, love and glory. Decisions and further actions would be done in 
hierarchy.     
 
7.6 Benefits 
Increase contribution, increase internal networking and discussion, em-
ployees are having truly the same goal, support to we spirit and empower 
employees, increase willingness to help, lower the boundaries between the 
organizations and see the whole picture, improve time-to-market, increase 
agility and speed on product creation process, better possibilities to seek 
weak signals earlier than before in a way which support globally located 
R&D activity with an omnipresent mode and provide decision makers re-
levant data in parallel with other information needed for the decision mak-
ing. 
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8 STRUCTURED INTERVIEW 
Due the set scope which starts at the end of concept phase and ends to 
ramp up phase, it was decided to focus interviews on factory productiza-
tion managers. They are leading teams which includes Factory Project 
Managers (FPM). FPM’s are having major role to ensure new programs 
entering to the factory are executed accordingly in a well managed way. In 
the other words they have visibility to success of products and also they 
see possible challenges during ramp up’s. Factories role is to execute the 
outcome of product creation process output. 
 
Interviews were selected as a method to collect information from factories 
to understand factories view points about the current status. And also to 
understand what kind of issues they are facing if any and are those issues 
occurred in managed way or are those unexpected. Ramp up readiness 
survey was also a part of empirical study of this thesis. In which all the 
factory productization heads were participated during 2H 2010. That is 
why their opinions of survey itself were important. The ramp up readiness 
survey monitored different opinions about the same projects from different 
organizations. And it simulated collective intelligence on product creation. 
 
The interviews were executed utilizing teleconference line and LiveMeet-
ing service in a way that following questions were discussed verbally and 
those were visible for person who was interviewed. In addition to that af-
ter discussion answers were written down so that person who gave the an-
swers was able to see those on their screens to avoid misunderstandings. 
There was 45 minutes reserved for one person interview. The longest one 
took 1,5 hour and shortest one 45 minutes. Within the interviews discus-
sion contained areas which are not allowed to share outside of the compa-
ny. And that is why answers described within this thesis are short. 
 
Questions: 
1. Have you seen issues or obstacles while starting the ramp up of a 
new program? 
2. How the issues appeared? Were those listed as risks or were there 
unexpected risks? 
3. Did you and your team have the knowledge of the risks well in ad-
vance? 
4. Would it be possible to avoid risk occurrence by knowing the risk 
beforehand? 
5. Do you feel that someone in the whole organization had a right 
opinion or knowledge what is going to happened before risks rea-
lized? 
6. Do you believe that factory had all the needed data and knowledge 
about the upcoming program and its risk plan? 
7. What is your opinion about RU Readiness metric piloted at second 
half 2010? In that pilot employees were asked “How confident you 
are from 1 (poor) to 5 (sure) that program will have ramp up ac-
cording to its official plan?” 
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8. What is your opinion of unofficial information channel within the 
company? 
9. Prediction markets. Do you see possibilities to avoid or prevent 
risks by taking advantage of prediction markets? 
10. What you would think if one organization contributing to the prod-
uct creation process does not have confidence against one single 
product program, for example mechanic team? 
11. Do you believe that utilizing collective intelligence on product cre-
ation process it would increase maturity of the programs which are 
entering to factory? 
 
8.1 Salo factory 
Interviewing Arto Hairisto, Factory Product Manager, took place at 
25.03.2011. 
1. Yes there have been risks and issues while starting ramp up of new 
program. 
2. Most of the risks realized at the ramp up phase are known before-
hand. 
3. Factory team has all the needed information in many cases well in 
advance. 
4. It would help to avoid risks by knowing them better in advance. 
5. Yes. 
6. Maybe. It would also be beneficial to stream line objective settings 
between teams. 
7. It would help to identify in which area are having challenges. 
8. Unofficial information channel exists and it is good to have. 
9. By utilizing prediction markets it would help identify areas having 
issues. 
10. There are issues. 
11. Yes. 
8.2 Reynosa factory 
Juan Cisneros, Factory Productization Manager, was interviewed at 
20.04.2011. 
1. Yes issues occurred while ramping up new programs. 
2. Also unexpected risks are occurring 
3. Factory have some knowledge about upcoming programs risks 
4. Yes most definitely. 
5. No right indication how risk will impact 
6. No 
7. Pilot was good it reflects opinion of employees. 
8. – 
9. – 
10. – 
11. Yes. 
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8.3 Beijing factory 
Huimei Liu, Senior Factory Productization Manager, interview was at 
21.04.2011. 
1. Yes there are issues. 
2. All the risks are not known by the factory. 
3. Some of the risks are known beforehand. 
4. It is dependent on risks and varies between issues. 
5. It is possible that someone know the risks beforehand. 
6. Factory knows risks partially. 
7. It could be the place to exchange ideas before factory phase. 
8. Sometimes unofficial information channel is very valuable. Offi-
cial channel might be bottleneck sometimes. 
9. It would be beneficial to trust a bigger amount of experts than just 
a few ones especially within complex programs. 
10. It would cause a failure. 
11. Yes. By utilizing collective intelligence risks might be able to 
avoid. 
8.4 Chennai factory 
Kannan B, Senior Operational Development Manager, was interviewed at 
22.04.2011. He has changed his job a week before interview and having 
several years of experience leading factory productization team at Chennai 
factory. 
1. Yes. 
2. Both kinds of risks were occurred. Amount of unexpected risks 
are increasing and number of listed risks going down.  
3. Collaboration between factories and programs are in a pretty good 
level and risks are known fairly well. 
4. Mitigation plan of risks is done and risks are managed well. This 
is accomplished by close collaboration. 
5. Yes there are knowledge among the whole organization but may-
be information is not focused it as much as it would require. 
6. Yes. Factory has fairly good knowledge about coming program. 
However each ramp up is a unique one. 
7. The pilot was very good one. All different opinions are included 
and it convoys a big picture out of the program. By utilizing it 
employees can be guided aimed towards real issues. 
8. People are maybe not aware of the whole picture and too much in-
formation floating around. It is also important to realize informa-
tion confidentially. 
9. – 
10. It would be essential to solve out immediately.  
11. Yes collective intelligence could be utilized programs are shifting 
towards ramp up. Also benchmarking and information sharing in a 
transparent way should be increased. Ramp up would be more 
successful by utilizing previous programs knowledge. 
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8.5 Dongguan factory 
Stella Yu, Productization Manager, was interviewed at 22.04.2011. 
1. There are often different kinds of issues. 
2. Maybe 80% of risks are known beforehand.  
3. Factory has some of the needed knowledge about upcoming pro-
grams risks. 
4. Definitely possible. It is a balance between different factors. 
5. Product Program Managers should have all the knowledge about 
risks by evaluating individuals opinions 
6. No. Factory need to have more information. 
7. The approach was great. The way of utilizing information should 
be focused more. And the coverage needs to be high enough to en-
sure information can be trusted. 
8. Unofficial information channel is good and bad. It depends how it 
is being used. It is dangerous if only few people have knowledge. 
Updated online information can be exchange much faster than ev-
er. Transparent information should be utilized. 
9. The prediction system exists for example among true test user. 
And authorized persons are evaluating that data.  
10. Within daily operations ongoing dialogue is on place. And a solu-
tion needs to be finding out after decision made to go forward. 
Fight spirit is needed and fact needs to be delivered on the table. 
11.  Definitely yes. Key process owners should be included in a way 
that each team voice is heard and key process owners should col-
lect the data from their teams. 
8.6 TMC South-Korea factory 
Chulsoon Kang, Senior Factory Productization Manager, interview was at 
25.04.2011.  
1. Yes there might be issues from many different areas. 
2. Maybe both are happening 
3. Nowadays there is lot of information but still room to improve. 
4. Program need to be mature enough while entering to factory. 
5. Program might be able to track down risks with effective way. 
6. No. Factory has some information but not all the needed data. 
7. In order to have reasonable and right rating amount of contributors 
need to increase. If the survey would cover more employees the 
more reliable data it would provide. 
8. There are meetings in which information from unofficial channel 
could be shared. 
9. – 
10. To that area should be put more focus. 
11. – 
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8.7 Manaus factory 
Jarmo Peltola, Factory Productization Manager, interviewed at 
25.04.2011. 
1. Yes. 
2. Realized risks are mitigated but also unexpected ones occur. 
3. Yes and no. Some of the risks are defined while executing starts. 
4. Yes some of those would be able to avoid, not all. 
5. Yes. The organization has so many specialist which are able to si-
mulate possibilities of risk occurring. 
6. Factory has the same information than program has. 
7. Similar approach is planned to be used. It would be beneficial to 
benchmark. 
8. Without unofficial information channel we would not be as agile as 
we are. 
9. Yes definitely. There should be more networking on place. 
10. It would reflect not so good team leading if some part of the pro-
gram is not heard. By listening and having dialogue confident can 
be lifted up. 
11. Yes. All the contributors should be aware of the whole picture and 
understanding of dependencies between phases. It would also help 
to prioritize.  
8.8 Komarom factory 
Sandor Horvath, Senior Factory Productization Manager, interview was at 
26.04.2011 
1. Yes. 
2. Maturity of the program is highlighted early enough. Risk mitiga-
tion is not necessarily cover the whole area of issues. 
3. Yes and no. 
4. Yes from manufacturability point of view.  
5. Not sure. 
6. Not in every case and also programs risk focus is a bit different 
than factories risk focus. 
7. The pilot was great. It also covered the commitment level of em-
ployees and contained quantitative and qualitative viewpoints. 
8. Unofficial information channel is utilized but the question is how it 
would be utilized in an optimal way. 
9. Yes it could be utilized as a support while making decisions. 
10. Product Program Managers role is to dig out deeply enough to 
solve that kind of issues. 
11. Yes. Still Product Program Managers should facilitate and lead 
teams to increase maturity of the program. 
8.9 Cluj factory 
Vasile Haiduc, Factory Productization Manager, interview was held at 
26.04.2011. 
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1. Yes, maybe not obstacles but issues which are solved. 
2. Both types of risks occur. 
3. No, risks are typically indentified during ramp up. 
4. Yes it would help to avoid risks but it depends on risks. 
5. Assume is that stakeholders are having right intention all the time. 
The process is very complex, it contains too many stakeholders 
and there are many dependencies. 
6. Communication should be improved between all the stakeholders 
contributing to the process. 
7. It can bring some value if received data can be utilized in a some 
way. It would also good to compare outcome of ramp up to pre-
viously received answers and seek out correlations. 
8. Unofficial information channel is on place. And it is depending of 
each individual network. Networking helps to get things done fast-
er. 
9. For sure it can bring possibilities to avoid risks. However it should 
be considered carefully how the received data would be utilized. 
10. Reasons should be mapped out.  
11. For sure maturity would be increased by utilizing collective intelli-
gence.  
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9 CONCLUSIONS 
Based on literature review and interviews it seems that it would be benefi-
cial for Nokia Oyj to utilize collective intelligence and especially predic-
tion markets within its product creation process. Within this study noted 
that collective intelligence has been already proved to work. Key elements 
to deploy collective intelligence on product creation process have been de-
fined and examples are covered. Transaction costs of transferring data 
have decreased drastically via internet revolution. Factory Productization 
Heads were interviewed and also from their perspective it seems that risks 
would be able to be avoided by deploying collective intelligence and espe-
cially prediction markets on product creation process and by doing that 
products would have a right maturity on time. By utilizing prediction mar-
kets among internal contributors on product creation process individuals 
confident, information, knowledge and tacit knowledge can be described 
including qualitative and quantitative part in to it. Individual’s success 
within the prediction markets needs to be incentivized in a way which 
pays off for individuals based on company success and then secondary 
based on individuals success within prediction markets. Received informa-
tion can be used when system is created in a way that employee’s home 
organization is visible whether they are selling or buying. Also based on 
qualitative feedback weakest areas or most urgent issues can be mapped 
out. Employees would be engaged to the process by encouraging them to 
have dialogue also outside of own responsibility area to seek information 
how the programs are actually scoring. All contributors would have to 
same goal which would be a combination of program and factory goals. In 
that way factory perspective would be taken an account already at the be-
ginning of program work starts. As overall similar approach can be apply 
in many other areas internally and also externally.  
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10 RELEVANCE, VALIDITY AND RELIABILITY OF STUDY 
The competition within the market is becoming tougher and new competi-
tors are taking a bigger portion of the markets. On the other hand competi-
tion has shifted from device towards wider ecosystems which includes de-
vices operating system as well. At the same time it is realism to state that 
bigger profits is done within first month after sell starts. This means that it 
is essential to speed up the process to delivering new devices into the mar-
kets. Speed can be gained by avoiding risks and mistakes. Thus, topic of 
this study is relevant and important. 
 
Validity describes how capable selected metrics or research method was   
able to provide answer for the research question. Interviews were done in 
a way that employees who were interviewed were actually able to see and 
hear questions but also answers were written down so that they were able 
to see how their answers were acknowledged by interviewer. Validity 
within this case study and regarding interviews were covered.  
 
Reliability refers to how likely other researcher would end up with same 
result. From that perspective there is a lot of material available and 
sources used in this study are documented and can be reviewed easily. 
Thus, it is expected that similar results would be obtained by other re-
searchers as well. 
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